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PROCBfiP FOR ppfpiptmk g ^ rmm™ 
Related AppTi rp ^ nnr . 
This application is a continuation-in-part of 
^copending application U.S. 86,867 filed August 19, 

Background nf Tn -r nM on 

10 th . U ' S ' 4 ' 5 "' 412 3nd U ' S - ^659, 823 disclose 

the preparatxon of salts of sulfonylureas using a 
variety of methods, including the reaction of the 
corresponding N- P rotonated sulfonylureas with a 
solution of an alkali or alkaline earth metal salt 
havang a sufficiently basic anion (e.g. hydroxide), 
or Vla exchange. These methods provide the salt 

of sulfonylureas with about 70% purity according to 
e emental analysis. The art process employs water or 
water-mxsdble solvents (e.g. methanol, 
tetrahyd rofuran, and hence, results in a less pure 
-0 sat contamxnated with water and must incorporate 
molecular sieves into the process. The chemical 
stabUity of these water-contaminated products is 
sometimes not sufficient to meet commercial 
requirements . 

5 Summary nf th* T n „ frni ~ n 

This invention comprises a novel process for 
the preparation of herbicidal sulfonylurea salts of 
EaxMOa-I by treating a solution of the sulfonylurea 
in. water-immiscible halogenated hydrocarbon solvent 
with the appropriate alkali or alkaline earth metal 
hydrox.de. The sulfonylurea salts are then -isolated 
by evaporation of the solvent. 

Alternatively, the salts of formula I may be 
Prepared directly in a non-hydroxyl i c , water-miscible 
solvent to give a stable 5-40% AI li quid formulation 



o q 
II II 

J-S-N-C-N-B 

8* I 



Formula i 



M 



+m 



m 



wherein: 

M is Li, Na, K, Mg or Ca; 
R is H or alkyl; 

J is an optionally substituted homocyclic 
group or heterocyclic group; 

B is an optionally substituted heterocyclic 
group whose cyclic skeleton is composed 
of carbon and at least one nitrogen atom; and 

m is 1 or 2 

It is understood that when R is H, the salt 
prepared may consist of an equTlibr at ing pair of 
deprotonated species as depicted in Scheme 1. 

Scheme 1 
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Non-limiting embodiments of processes of the 
instant invention providing salts preferred for 
reason of their greater herbicidal activity or 
greater stability are processes providing salts of 
Formula I wherein: 



R is H or CH 3 ; 



J is 




J-14 



J-15 




wherein 

Q is O, S, S(O), S(0) 2 or C(O); 

R]. is F, CI, Br, N0 2 , C 1 -C 3 alkyl, cyclopropyl, 
C ± -C 2 haloalkyl, C 2 -C 3 haloalkenyl, C^C^ 
alkoxy, C^C-j haloalkoxy, C 2 -C 3 alkoxyalkoxy , 
C0 2 R a< C(0)NR b R c/ S(0) 2 NR d R e> S(0) n R f , 
OS0 2 C 1 -C 3 alkyl, C(0)R g , CH 2 CN or L; 

R 2 is **, F, CI, Br, N0 2 , CN, C 1 -C 3 alkyl, CF 3 , 
Ci-C,, alkoxy, OCF 2 H, C 2 -C 3 haloalkoxy, c x -C 4 
alkylthio; 

R 3 is N0 2 , C0 2 CH 3 , C0 2 CH 2 CH 3# S (O) 2 N ( CH 3 ) 2 , 
S(0) 2 CH 3 or S(0) 2 CH 2 CH 3 ; 



30 



R 

15 R 



CC I'' 1 ' Cl " C3 alRy1 ' C l- C 2 *-lo.l k yl. 

C2-C3 haloalkenyl, Cl -c 2 alkoxy, N0 2 , CO- 

* 5 c s h F al cl ; k Br ' Ci ' C3 alkyl - c *- C2 haioaik ^' c 2 . 

C3h.l0.lk.nyl, Cl -C 2 alkoxy, N0 2 , C0 2 R a , 

c^:; ky1 ' c(G,NRbR - •^^•«(o>n. f 

R 6 is H, F, CI, Br or CH 3 ; 

R 7 ^ F, CI, Br, Cl -C 3 alkyl, Cl -C 2 alkoxy, c 2 -C, 
haloalkenyl, C0 2 R a , C(0>*R b R c , 5(0,,^, 
S(0) n R f/ C(0)R g or L; 6 
R 8 " H, F, CI, CH 3 or OCH3 ; 

9 is H or C 1 -C 2 alkyl; 

10 is F, CI, Br, Cl -C 3 alkyl, c 2 -C 3 haloalkenyl, 
CyC alkoxy, OCF.H, NO,, C0 2 R a , C(0)NR b R c , 
S(0) 2 NR d R e , S (0) n R f , C (0)R g or L; ° 

R ll is H, CI, F, Br, Cl -C 3 alkyl or Cl -C 2 alkoxy; 
R 12 is H or c^C 2 alkyl; 
20 R 13 is H or CH 3 ; 

R 14 is H, Cl -C 6 alkyl, Cl -C 4 haloalkyl, C 2 -C 4 

alkoxyalkyl or C 4 -C 6 cycloalkylalkyl ; 
R 15 » H, F, CI, Br, CH 3 , OCH3 or SCH,; 
n is 0, 1 or 2; A 

25 R a is Ci-Ca alkyl optionally substituted by 

halogen, Cl -C 2 alkoxy or CN, cyclopropyl- 
methyl, allyl or propargyl; 
R b is H, Cl -C 3 alkyl or Cl -C 2 alkoxy; 
R c 15 Cj-C 2 alkyl; 

*d is C^C, alkyl, Cl -C 2 alkoxy, allyl or cyclo- 
Propyl ; 

'e is H or C 1 -C 2 alkyl; 
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15 



30 



6 

Rf is C1-C2 aikyl, C 1 -C 2 haloalkyl, allyl or 
propargyl; 

R g is Ci'C 4 alkyl, C1-C4 haloalkyl or C3-C5 cyclo- 
alkyl; 



L=l L=2 L=3. L=A 

-JO -JO ■ 

LsS L=fi L=I L=fl 



20 L=2 T^-lQ i.-n L=12 

L-13 L-14 L-15 L-I6 



JO -JO -JO • 

L-17 L=ia L-19 L-20 
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*=21 L=22 



Ii=25 L=2fi L=22 



or 



L-29 

20 R h is H or CH 3 ; 

Ri is H or CH 3 ; 

Rj is H, CH 3 or CH 2 CH 3 ; 

*k is H , CH 3 , CH 2 CH 3 , OCH 3 , OCH 2 CH 3 , SCH, or 
SCH 2 CH 3 ; J 3 

25 R m is H or CH 3 ; 

B is 



35 



X is CH 3/ OCH 3 , OC 2 H 5 , OCF 2 H or CI; 

Y is C x -C 2 alkyl, C x -C 2 alkoxy, OCF 2 H, OCH 2 CF 3 , 

NHCH 3 or N(CH 3 ) 2 ; and 
Z is CH or N 

5 

provided that 

1) when X is CI, then Z is CH and Y is C 1 -C 2 
alkoxy and 

2) when X or Y is OCF^H, then Z is CH. 

10 

In the above definitions, the term "alkyl" , 
used either alone or in compound words such as 
"alkylthio" or "haloalkyl", denotes straight chain or 
branched alkyl, e.g., methyl, ethyl, 11-propyl, 
15 isopropyl or the different butyl isomers. 

Alkoxy denotes methoxy, ethoxy, n-propy loxy , 
isopropyloxy and the different butyloxy isomers. 

Alkenyl denotes straight chain or branched 
alkenes, e.g., vinyl, 1-propenyl, 2-propenyl and 
20 3-propenyl . 

Alkylthio denotes methylthio, ethylthio and the 
different propylthio and butylthio isomers. 

Cycloalkyl denotes cyclopropyl, cyclobutyl and 
cyclopenty 1 . 

25 c 4~ c 6 cycloalkylalkyl means cyclopropylmethy 1 

through cyclopropylpropy 1 or cyclopentylmethyl . 

The term "halogen", either alone or in compound 
words such as "haloalkyl", denotes fluorine, 
chlorine, bromine or iodine. Further, when used in 

30 compound words such as "haloalkyl" said alkyl may be 
partially or fully substituted with halogen atoms, 
which may be the same or different. Examples of 
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haloalkyl include CH 2 CH 2 F, CF 2 CF 3 and CH 2 CHFC1. The 
term "haloalkenyl" is defined analogously to the term 
"haloalkyl- . 

The total number of carbon atoms in a sub- 
stituent group is indicated by the Cl - Cj prefix where 
i and j are numbers from 1 to 6. For example; 
alkylthio would designate methylthio through propyl- 
thio; C 2 alkoxyalkoxy would designate OCH 2 OCH 3 ; C 3 
alkoxyalkoxy would designate the various isomers of 
an alkoxy group substituted with a second alkoxy 
group containing a total of 3 carbon atoms, examples 
including OCH 2 OCH 2 CH 3 , OCH(CH 3 )OCH 3 and OCH 2 CH 2 OCH 3 ; 
as a further example C 2 alkoxyalkyl would designate 
CH 2 OCH 3 and C 4 alkoxyalkyl would designate the var- 
15 ious isomers of an alkyl group substituted with an 
alkoxy group containing a total of 4 carbon atoms, 
such as CH 2 OCH 2 CH 2 CH 3 , CH 2 OCH(CH 3 ) 2 , CH 2 CH 2 OCH 2 CH 3 , 
CH 2 CH 2 CH 2 OCH 3 , CH(CH 2 CH 3 )OCH 3 and C(CH 3 ) 2 OCH 3 . 

20 Specif irallv Pr»far rftfl 

Specifically preferred for reasons of higher 
yield, or greater herbicidal activity or chemical 
stability of the salts prepared are processes of the 
25 instant invention providing either the isolated salt 
or liquid formulation of the salt; 



N-[[N-(4,6-dimethoxy-l,3,5-triazin-2-yl)-N 
-methyl-amino]carbonyl]-2-(5-methyl-lH- 
tetrazol-l-yl)-benzenesulfonamide, 
lithium salt. (Compound 1) 
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N-C [N-(4, 6-dimethoxy-l,3, 5-triazin-2-yl)-N 
-methy 1-amino] carbonyl] -2- (5-me thy 1-1H- 
tetrazol-l-yl)-benzenesulfonamide, sodium 
salt. 

ethyl 2-[ [ [ [ (4-chloro-6-rnethoxy-2-pyr imi- 
dinyl ) amino] carbonyl] amino] su If onyl]- 
benzoate, lithium salt, (Compound 2) 

ethyl 2-[ [ [ [ (4-chloro-6-methoxy-2-pyrimi- 
dinyl) ami no] carbonyl] amino ] sulfonyl] 
benzoate, sodium salt. 

methyl 2-[ [ [ [N-(4-methoxy-6-methyl-l , 3 , 5- 
t riazin-2-yl)-N-methylamino] carbonyl ]- 
amino] sulf onyl] benzoate , lithium salt. 
(Compound 3) 

methyl 2-[ [ [ [N-(4-methoxy-6-methyl-l, 3 , 5- 
tr iazin-2-yl) -N-methyl amino] carbonyl] - 
amino]sulfonyl]benzoate, sodium salt. 

2-[ [ [ [ (4 , 6-dimethoxy-2-pyrimidinyl) - 
amino] carbonyl] amino] sulfonyl ] -N , N- 
dimethyl-3-pyridinecarboxamide, lithium 
salt. (Compound 4) 

2-[ [ [ [ (4 , 6-dimethoxy-2-pyrimidinyl)- 
amino] carbonyl ] amino] sulf onyl] -N, N- 
dimethy 1-3-pyridinecarboxamide , sodium, 
salt . 

The liquid formulation of Preferred 5. 
The liquid formulation of Preferred 6. 



1 1 

2-(2-chloroethoxy) - N _ ( { ( ( ( 4 - met hoxy-6- 
methyl-i,3,5-triazi„- 2 -yl)amino))- 

carbonyl))benzene S ulfonamide, lithium 
salt. (Compound 5) 

2-(2-chl 0 r 0 ethoxy)-N-((( ((4 „ methoxy . 6 _ 
methyl-1 , 3 , 5-triazin-2-yl) amino) ) - 

carbonyl))ben Z enesulf 0 namide, sodium 
salt. 



methyl 3-( (((((( ( (4-methoxy-6-methyl- 
l,3,5-triazin-2-yl)amino))carbonyl))- 

amino))sulfonyl))- 2 -thiophenecarboxyl- 
ate, lithium salt. (Compound 6) 

methyl 3-( ( ( ( ( ( ( < (4-methoxy-6-methyl- 
1,3, 5-triazin-2-yl)amino) )carbonyl) )- 

amino) )sulfonyl))- 2 -thiophenecarboxyl- 

ate, sodium salt. 



methyl 2-1 [ [ [ [ (4 , 6-dimethoxy-2- P yrimi- 
dinyl) amino] carbonyl ] amino J sulfonyl] - 
methylbenzoate, lithium salt. (Compound 7) 

methyl 2- [[[[[< 4 , 6-dimethoxy-2-pyrimi- 

<3inyl)amino]carbonyl] amino] sulfonyl] - 
methylbenzoate, sodium salt. 

methyl 2- [[[[(< . 6-dimethyl-2- P yr imidinyl ) - 
amino] carbonyl ] amino] sulfonyl ] - 
benzoate. lithium salt. (Compound 8) 

methyl 2- [ [[ [ « , 6-dimethyl-2- P yr imidinyl ) - 
amino] carbonyl] amino] sulfonyl ]- 
benzoate, sodium salt . 
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19 . 2-chloro-N-[ [ 4-methoxy-6-methyl- 
l,3,5-triazin-2-yl) amino] carbonyl] - 

5 amino]benzenesulfonamide, lithium 

salt. (Compound 9) 

20 . 2-chloro-N-[ [4-methoxy-6-methyl- 
1,3, 5-triazin-2-yl) amino] carbonyl] - 

10 benzenesulf onamide, sodium 

salt. 

21. methyl 2-[ [ [ [ (4-methoxy-6-methyl-l , 3 , 5- 
triazin-2-yl) amino] carbonyl] amino] - 

15 sulf onyl] benzoate, lithium salt. 

(Compound 10) 

22. methyl 2- [ [ [ [ ( 4-methoxy-6-methyl-l , 3 , 5- 
triazin-2-yl) amino] carbonyl] amino] - 

20 sulf onyl]benzoate, sodium salt. 

23. methyl 2- [ [ [ [ ( 4-ethoxy-6-methylamino- 
l,3,5-triazin-2-yl) amino] carbonyl ] amino] - 
sulf onyl ] benzoate , lithium salt. 

25 (Compound 11) 

24 . methyl 2-[ [ [ [ ( 4-ethoxy-6-methylamino- 
l,3,5-triazin-2-yl) amino] carbonyl ] amino] - 
sulfonyl]benzoate, sodium salt. 

30 

25. ethy 1-5- [ [ [ [ ( 4 , 6-dimethoxy-2 -pyr imidiny 1 ) - 
amino ]carbony 1 ] amino] sulf onyl ] -1-methyl- 
lH-4-pyrazolecarboxylate , lithium salt. 
(Compound 12) 
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20 



25 



26 . ethyl-5- [[[[<«, 6-dimethoxy-2-pyrimidinyl ) . 
ammojcarbonyljaminojsulfonyn-l-methyl- 



27, 



10 28, 



30 



29. 



30 



lH-4-pyrazolecarboxylate, sodium salt. 

2-[[[N-(4- me thoxy-6-methyl-l /3> 5-tria Z in- 

2-yl)N-amino]carbonyl]2-(2-niethoxy- 

ethoxy)]benzenesulfonamide, lithium salt. 
(Compound 13) 

2-[[[N-(4-methoxy-6-methyl-l, 3 ,5-tria 2 in- 
2-y 1 ) N-amino] carbonyl ] 2- ( 2-methoxy- 

ethoxy)]benzenesulfonamide, sodium salt. 

The liquid formulation of Preferred 10 
wherein the solvent is triethylphosphate . 

The liquid formulation of Preferred 10 
Wherein the solvent is l-methyl-2- 
pyrrolidine. 

The liquid formulation of Preferred 29 or 
30 prepared directly by the one step 
process for the preparation of the- salt 
in the aprotic organic solvent. 

BfitJj Jed PesrripHnn nf Tnvanfi ^ 
Thxs invention relates to a novel process for 
the preparation of sulfonylurea salts for use in 
liquid and dry f.lowable formulations with improved 
chemxcal stability and biological activity. Such 
formulations are miscible with water to give true 
solutions and are useful as preemergent or 
postemergent herbicides. 
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Part of this novel process employs water- 
immiscible halogenated hydrocarbons as solvent in 
which a heterogeneous reaction between sulfonylurea 
and metal hydroxide takes place. The process 
provides very pure salts as products (greater than 
96% purity according to elemental analysis). Dry 
flowable or liquid formulations of salts prepared by 
this process have excellent storage stability, making 
them suitable for commercialization. 

An alternate process employs a water- 
miscible solvent wherein a homogenous reaction 
between a sulfonylurea and metal hydroxide takes 
place. The process provides very pure ( 96%) liquid 
formulations of salts. These formulations have 
excellent storage stability and are readily water 
miscible. Examples of water soluble solvents are 
triethylphosphate, l-methyl-2-pyrrolidine , di acetone % 
alcohol, dimethylsulfoxide and dimethylf ormamide . 

The free sulfonylureas whose salts are prepared 
by this process can in turn be prepared by methods 
known in the art. For example, see U.S. Patents 
4,127,405; 4,310,346; 4,370,480; 4,383,113; 
4,394,506; 4,398,939; 4,420,325; 4,435,206; 
4,441,910; 4,548,638; 4,452,628; 4,456,469; 
4,481,029; 4,494,979; 4,544,401; 4,547,215; 
4,586,950; 4,643,759; 4,655,817 and 4,659,369; 
European Patent Applications 44,209, published 
January 20, 1982; 44,808, published January 27, 1982; 
79,683, published May 25, 1983; 83,975, published 
July 20, 1983; 85,476, published August 10, 1983; 
95,925, published December 7, 1983; 155,767, 
published September 25, 1985; 162,723, published 
November 27, 1985; 165,753, published 
December 27, 1985 and 204,513, published December 10, 
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1986; and South African Patent Applications 82/5042 

81/4874, 82/5045 and 82/5671 t-h a a ■ ■> 

. the disclosures of which 

are herexn incorporated by reference. 

A part of this invention comprises a novel 
Process for the preparation of a sulfonylurea salt by 

TZ7- ^ r lf0nylUrea a " d 3 -trolled amount of an 
alkali or alkaline earth metal hydroxide in a 
halogenated hydrocarbon solvent. The heterogeneous 
reactxon suspension is stirred for 10 to 16 hours 
before filtration and evaporation of the solvent to 
leave the salt. 

The heterogeneous reaction of this invention is - 
illustrated schematically in Equation 1. 



15 



20 



Equating ] 



O O 



J-S-N-C-N-B + ^1 



" • ^ > i + HX 

OH R 



IX 



1 



wherein 

25 B, j r and M are as previously described and 

MX is the alkali or alkaline earth metal 
salt used as base. 

Useful bases include alkali or alkaline earth 
3Q metal hydroxides, methoxides and carbonates, among 

wh.ch sodium hydroxide is preferred because of its low 
cost and its abilifcy fco prov . de character . zed 

Products. The base can be used as obtained 
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commercially (e.g., pellet or powder). However, 
powder form of the base is preferred as it reacts more 
efficiently due to its greater surface area for 
contact in this heterogeneous reaction. 



The stoichiometry of base is important in this 
process. For example, while the process can be 
operated using 1.0 to 1.3 equivalents of sodium 
hydroxide for every equivalent of technical-grade 

10 sulfonylurea (purity ca. 95%), use of 1.1 to 1.2 

equivalents of the base is preferred, as it gives a 
more stable product. Most preferred is 1.15 to 1.20 
equivalents of the base, as it has been found to 
provide the best product of which the solution in 

15 triethyl phosphate is the most stable under the 

simulated aging test. Table I summarizes the aging 
test results of various sodium salt products of methyl 
2-[ [ [ [N-(4-methoxy-6-methyl-l,3, 5-triazin-2-yl)- 
N-methy 1 amino] car bony 1] amino] sulf onyl ] benzoate 

20 (Compound 2) prepared by addition of insufficient or 
excess amounts of sodium hydroxide. 



5 



Table I 



25 



Stoichiometry of NaOH 



% Recovery of Sodium Salt 
of Compound 2 in Triethyl- 
phosphate After One Week 
Pt 55°C 



0.5 



eq. 



4 5% 



30 



0.9 



eq. 



7 9% 



1.1 



eq. 



92% 



1.2 



eq. 



100% 



1.5 



eq. 



96% 
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The data in Table I thus indicates that about 1.15 to 
1.20 equivalents i s the optimal amount of base. It is 
believed that the small excess amount of base (ca. 
0-15 eq.) i s required to quench the acidic 
5 contaminants in the technical material of 

sulfonylurea. Use of less than 1.15 eg. 0 f base 
results in somewhat incomplete formation of 
sulfonylurea salt and may provide in liquid 
formulation a mixture of the parent sulfonylurea and 
10 its salt. The parent sulfonylurea decomposes rapidly 
during the simulated aging test. Any excess base over 
. the amount of 1.15-1.20 eq. may react with the sodium 
salt of Compound 1 and reduce the chemical yield of 
the sodium salt of the sulfonylurea. 

Useful solvents for this process include 
methylene chloride, chloroform, trichloroethanes and 
other halogenated hydrocarbon solvents, provided that 
the solvents are water-immiscible. Among these 
solvents, methylene chloride and chloroform are most 
preferred because of their low cost and their low 
boiling points which facilitates the removal of 
solvent after the reaction. Pre-drying of these 
solvents before the reaction is not essential if the 
water content of these solvents is below 0.02 wt % 
With wet solvents, drying by stirring the solvent over 
anhydrous sodium bicarbonate is desirable The 
preservative (ethanol, 0.75%) in chloroform is not 
detrimental to the process as the final step of this 
process involves evaporation, which efficiently 
removes ethanol as well as chloroform. 

When employing solvents with boiling points 
greater than about 30-C. the reaction can be run at 
ambient temperature or at elevated temperature (range 
30 to 50-C). When methylene chloride or chloroform is 
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18 

used, ambient temperature reaction is preferred. When 
fluorotrichloromethane is used as solvent, an ice bath 
should be used in order to prevent the solvent from 
evaporating. 

The amount of solvent for the reaction is not 
very critical. Generally, io to 40 parts by weight of 
the solvent is used for every part of sulfonylurea in 
the reaction. When methylene chloride or chloroform 
is used as the solvent, 20 parts by weight is 
preferred to provide an efficient reaction for 
complete formation of the sulfonylurea salt. 

The time needed for the completion of this type 
of reaction depends on the species of sulfonylurea and 
the base. When a metal methoxide is used as the base, 
the reaction typically requires 4 to 10 hours to reach 
completion. When a metal hydroxide is used as the 
base, a longer reaction time (10 to 16 hours) is 
needed. Among all alternatives, a reaction run with' 
sodium hydroxide for a period of 14 to 16 hours is 
20 preferred. 

Depending on the species of sulfonylurea and 
solvent, the salt formed during the reaction may or 
may not be dissolved in the solvent. If the salt is 
dissolved in the solvent, the solution is filtered, 
and the filtrate is evaporated at ambient temperature ' 
(20-25-C) under reduced pressure (20-30 mm Hg) to give 
the salt as a solid, if the salt is not dissolved in 
the solvent, the suspension is filtered and the 
collected solid is further washed on the filter with 
fresh solvent (about 10 parts of solvent by weight for 
every part of sulfonylurea used at the beginning of 
the reaction) . 
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fixture „ optional. Suitabu aryin9 

w HI £ "";. their „ rbona , es , , mong 

which the alkali m.t.1 sulfates are pre(erred 

«™ o aryi„ g agent is not critical but • 

wiBht tor every part of sulfonylurea is usually 

earned out at any tiae durinc, t „e reaction. After 
he reacts is ccpute, the drying agent can be 
5 ~ by «»»ti«. "hen the sulfonylurea 

«ll » not soluble in the solvent, the addition of 
drying agent should be avoided since it will require 
15 an extra step to set>ar a «- a s 

th. * • separate the sulfonylurea salt from 

the drying agent after ^reaction is complete. 

The isolated salts of sulfonylurea are often 
very hygroscopic. The salts should be dried under " 

20 Z7Z "" 3 V ^ amMent and then 

<zo stored xn a desiccator. 

The dry salts can be dissolved in water-miscible 
organic solvents such as triethyl phosphate. 
l-methyl-2-pyrrolidinone. diacetone alcohol and 

25 rtTsVr 0 ^ ' COne "'»"o» can range from 

5, to 30, by weight. Among these solvents, triethyl 
P osp hate and l-methyl- 2 - pyrrolidinone are preferfed 
sxnce they provide liquid formulations with the best 
chenucal StabUitv in Elated aging test. The 
formulation of the sodium salt of Compound 2 in 

decomposition after one week at 55'C 
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The solution of same salt in triethyl phosphate (20%) 
is also very chemically stable (2% decomposition after 
three weeks at 55°C). 

An alternative approach as already described is 
5 to prepare the stable highly pure salt of the 
sulfonylurea directly in a solvent suitable for 
agricultural formulations. This avoids the necessity 
of isolating the sulfonylurea salt and then adding 
said salt to the appropriate water miscible solvent. 

10 For example, addition of a hydroxide salt such 

as NaOH or KOH to a suspension of a compound of 
Formula I in tr iethylphosphate results in* a water 
miscible stable formulation of the salt of compound of 
Formula I in t riethylphosphate 

15 Suitable salts and solvents are as previously 

described. The typical stable formulations can range 
from 5-40%. Typical reaction temperatures may range 
from 0 to 60°C with ambient temperatures being 
preferred. Typical reaction times will range from 1 

20 hour to 2 days with 1 day being preferred. The 

solvents employed may be dried prior to their use. 
Typical drying conditions are 4A molecular sieves for 
24 hours. 

The liquid formulations prepared as above, by 
25 either the two-step process or prepared directly 
insitu via the described one-step process are 
applicable to all salts of Formula I. However, long 
term liquid • stability has been observed only when R is 
alkyl. 

30 The organic solvents for the formulation can be 

used as obtained commercially if the water content in 
these solvents is less than 0.5%. Otherwise, it is 
desirable to dry the solvents by conventional 
methods. Many of the solvents can be dried over 
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anhydrous magnesium sulfate followed by filtration to 
move the drying ag ent. The solvent should then b ° 
stored m a sealed bottle or over molecular sieves. 

5 lull T 9 Pr ° CedUre " for dimethyl 

5 sulfoxide, which should instead be dried by the 

ZZZiTl 1 m T od (disti11 at reduced 

P6llets and st °" o^r 4A molecular sieves) 
These liquid formulations can tolerate the 

10 Z7 n Z° £ T U am ° UntS ° f unties 
ria l C ° ° f 1 " Pr0pan0l > w ^hout significant 

reduction of their stability a n 

in , • y ' A °' 5 * content of water 

xn the li guid formulation, for instance, does not 
reduce the chemical stability of the liquid 

15 In ♦■„ ^ S3lt itS6lf 13 Chemicallv very stable. 

ot br e A9in9 T6St ' bSlOW ' thS ^ Salt *».. 

not break down at an observable rate. The dry salt 

can be used to prepare dry finable formulations or it 
can be used directly as a pre- or postemergent 
nerbicide. 

! ° Both the isolated salts and their liquid 

Ration are completely „ater soluble. They tor. 
clear true solutions „ nen ^ ^ ^ ^ 

t.nk at co^ercial concentrations of 100 to 10.000 ppl 
Aqueous solutions of these salts „ay he stored in a 

Ia a L " " leaSt l ° h ° U " " ith ° Ut "-"ict 

o 7. PH ValUe of 15 P"'«.<.ir fr- 

thS " eaUy the 

e r '" 1 "r' am efficiently than 

neutral or acidic water. 

3 

to^rini.gjvt_a 1 Pmrpfli.ro., 

Simulated Aainr, 

The Simulated Aging Test involves heating a 
sample of the formulation mixture being evaluated at 
C for a period of time, typically one to three . 



weeks. At the end of this time, the amount of active 
ingredient remaining is assayed by HPLC (high 
performance liquid chromatography). One week in the 
Simulated Aging Test approximates the effect of 
5 storage at ambient temperatures for one year. 

High Performance Liquid Chromatography 

High Performance Liquid Chromatography (HPLC) 
was used to determine the amount of the sulfonylurea 

10 salt present in the isolated products and in Simulated 
Aging Test samples. A mixture of acetonitrile and 
water buffered to pH 2.2 was used as the eluent. One 
of two columns were used as the stationary phase: 
Du Pont ZORBAX* SIL ODS 4, 15 cm and Whatman ODS 3 RAC 

15 II, 10 cm. 

Since the eluent was buffered to pH 2.2, the 
sulfonylurea salts were reprotonated on the column to 
the parent sulfonylureas. As these conditions do not 
differentiate the initial presence of salt from the 

20 presence of free sulfonylurea, the utility of HPLC was 
confined to monitoring for decomposition. The 
conversion of free sulfonylurea to its salt was 
confirmed instead by melting point measurement and 
nuclear magnetic resonance spectroscopy. 

25 

Differential Scanning Calorimetry 

In the experimental descriptions, DSC refers to 
differential scanning calorimetry and was used to 
determine the melting points of the isolated 
30 sulfonylurea salts. 

Nuclear Magnetic Resonance Spec troscopy 

Nuclear magnetic resonance (NMR) spectra were 
measured on a Varian EM390 spectrometer. Chemical 

35 
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shifts are reported in parts per million downfield 
from tetramethylsiiane, using the following 
abbreviations: s, singlet; d, doublet; t, triplet; 
quartet; m, multiplet and J, coupling constant. 



COMPOUNDS 1-1 
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COMPOUNDS 1-16 rrn 1t<ni|prt) 



Compound 5 



Compound 6 



Compound 7 



Compound 8 




5 

Compound 9 

10 

Compound 10 

15 



20 

Compound 11 

25 



Compound 12 

30 
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COMPOUNDS 1-16 frnnhinnpH) 
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The following examples further illustrate the 
process of this invention. 

Example 1 

Preparation of the sodium salt of 

methyl-2-[ [ [ [N-(4-methoxy-6-methyl-l , 3 , 5-t r iazin-2-y 1 ) - 
N-methylamino]carbonyl] amino] sulf onyl] benzoate 
(Compound 2) 

To a stirred suspension of Compound 2 which may 
be made by methods known in the art (purity 95.7%, 20 
g, 48.5 mmol) and sodium carbonate (30 g) in methylene 
chloride (400 g), was added 2.23 g of sodium hydroxide 
(powder, 55.7 mmol). The suspension was allowed to 
stir at ambient temperature (20-25°C) for 16 hours 
before it was filtered. The filtrate, obtained as a 
clear yellow solution, was evaporated under reduced 
pressure using a rotary evaporator. A pale yellow 
solid (99%) was isolated as the sodium salt of 
Compound 1 (20 g), m.p. 184°C (DSC). HPLC using 43% 
acetonitrile as eluent regenerated Compound 2 and gave 
a retention time (Rf) of 7 minutes. 

NMR (CDC1 3 ): 8.20-8.05 (m, 1H) ; 

7.47-7.23 (m, 3H) ; 
3.80-3.65 (m, 6H) ; 
3.25 (s, 3H); 
2.30 (s, 3H). 



10 
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Example 7 

Preparation of the sodium salt of ethyl 2-[[[[(4- 

sul^nCfTKr^r^S^^^^y^^^^arbonyl] amino]- 
sulfonyljbenzoat e (Compound 2) 

Method A 

To a stirred solution of Compound 9_, which may 
be made by methods known in the art, (50 g, 0.12 
mol) in methylene chloride (1500 g) was added 5.31 g 
of sodium hydroxide (powder, 0.133 mol). The 
suspension was stirred at ambient temperature 
(20-25-C) for 20 hours. The turbid suspension was 
then filtered, and the solid collected on the filter 
was further washed twice with fresh methylene 
chloride. The salt was identified as sodium salt of 
Compound Z, m.p. 205°C (DSC). HPLC using 45% 
acetonitrile as eluent gave a R f of 13 minutes, 
identical to the retention time of the starting 
sulfonylurea. 



20 
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NMR (DMSO-d 6 ) 



8.99 (s, 1H); 

8.13-8.00 (m, 1H); 

7.65-7.40 (m, 3H) ; 

6.45 (s, 1H); 

4.30 (q, 2H, J-7 Hz); 

3.88 (s, 3H); 

1.27 (t, 3H, J=7 Hz) . 



Method R 

A stirred solution of Compound 2 (1 g, 2.4 
30 mmol) in chloroform (50 g) was reacted with sodium 

hydroxide (0.1 g, 2.5 mmol). The suspension was then 
stirred at ambient temperature for 16 hours. The 
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slightly turbid solution was filtered to give a clear 
solution which was evaporated on a rotary evaporator 
at reduced pressure to give the salt as a yellow 
solid. The salt obtained by this method had the same 
5 NMR spectrum as that obtained in Method A. 



Example 3 

Preparation of the lithium salt of Compound Z 

By using the procedure exemplified in Method A, 
in Example 2, the lithium salt of Compound 2 was 
synthesized. DSC measurement showed the lithium salt 
to melt at 143°C. 

9.12 (s, 1H); 
8.13-8.00 (m, 1H); 
7.67-7.33 (m, 3H) ; 
6.58 (s, 1H); 
4.25 (t, 2H, J-7 Hz); 
3.87 (s, 3H); 
1.25 (q, 3H, J=7 Hz) . 



15 NMR (DMSO-d 6 ) 
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ExamplP 4 

Preparation of the lithium salt of 2 , 3-dihydro-N- [ [ ( 4- 
methoxy-6-methyl-l,3,5-triazin-2-yl)-N-methylamino]- 

carbonyl]-2-methylbenzo[B]thiophene-7-sulfonamide- 
1,1-dioxide (Compound 14) 



By following the general procedure described in 
30 Example 1, Compound 2.. which may be made by methods 
known in the art, (0.5 g, 1.13 mmol), lithium 
carbonate (1 g) , lithium hydroxide monohydrate 
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9. 99, yield). „.p. 125 . c (a 
«■». 30Vace t o„itrne .. . lu „ t gave . R J™ 

°° eS ' ia ""«» tb. retention tiae of tne 
starting sulfonylurea. 
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By following the general procedure described 
xn Exam ple 2 (Method A), Compound U (0.5 g i 13 
-I) SO di um hydroxide {0 . Q5 gt l M 9 ' 9 J 3 

ethylene chloride (50 g) were used to produce the 

^^;i^>^ 2g , 9 , yield) ,r;. 
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NMR (DMSO-d 6 ) 



8.20-8.03 (m, 1H) ; 

7-85-7.53 (m, 2H) ; 

3 -87 ( S/ 3H); 
3.55-3.40 (m, 1H) ; 
3-28 (s, 3H); 
2-90-2.50 (m, 2H) ; 
2 -32 (s, 3H); 
i-33 (d, 3H, J-6 Hz) 
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Example 6 



Preparation of the sodium salt of N-[ [N-4-methoxy-6- 
methyl-1,3, 5-triazin-2-yl) -N-methyl amino Jcarbonyl]- 
N' ,N* -dimethyl-1, 2-benzenedisulf onamide (Compound 



By following the procedure exemplified in 
Example 2, Method A, Compound i, which may be made by 
methods known in the art, (0.283 g, 0.6 mmol), sodium 
hydroxide (0.028 g, 0.7 mmol) and methylene chloride 
(28 g) were used to produce the sodium salt of 
Compound 15. (0.3 g, 0.6 mmol, 100% yield), m.p. 160°C 
(dec, , DSC) . 



NMR (CDC1 3 ): 



8.60-8.40 (m, 1H); 
7.85-7.55 (m, 3H) ; 
3.87 (s, 3H); 
3.47 (s, 3H); 
2.90 (s, 6H); 
2.39 (s, 3H). 



Example 7 



Preparation of the lithiu m salt of Compound 1£ 

By following the procedure exemplified in Method 
A of Example 2, Compound A (0.25 g, 0.56 mmol), 
lithium hydroxide monohydrate (0.027 g, 0.64 mmol) and 
methylene chloride (32 g) were used to produce the 
lithium salt of Compound 1£ (0.26 g, 0.57 mmol, 100% 
yield), m.p. 130°C (dec, DSC). 



NMR (CDCI3): 



8-45-8.31 (m, 1H); 
7-95-7.50 (m, 3H) ; 
3-94 ( S/ 3H); 
3-«3 (s, 3H); 
2-84 (s, 6H); 
2-25 (s, 3H). 



Example 

Preparation of the sodium salt of N-[r N -4 6 
(Compound 1) ^"^-^Dbenzenesulf onamide 



By following the procedure exemplified in 
Example 1, Compound 5_, which ffl ,y be made by methods 
known in the art, (16.87 g, 38.7 mmol), sodium 
carbonate (36 g), sodium hydroxide (1.79 g , 44 .7 mmol) 
and methylene chloride (480 g) were used to produce 
the sodium salt of Compound Ifi (17. 8 g, 38.7 mmol, 
100% yield) . 



NMR (CDCI3): 



8-4-8.13 (m, 1H); 
7.70-7.40 (m, 2H) ; 
7.25-7.00 (m, 1H) ; 
3.85 (s, 6H); 
3-19 (s, 3H); 
2-32 (s, 3H) . 



ExamolP 9 

Preparation of the lithium salt of Compound 1 



By following the procedure exemplified in 
Example 1, Compound 5_ (0.5 g, l.l mmol), lithium 
hydroxide monohydrate (0.053 g, 1.26 mmol) and 
methylene chloride (50 g) were used to produce the 
lithium salt of Compound 1£ (0.45 g, 1.02 mmol, 89% 
yield) . 

NMR (CDCI3): 8.55-8.20 (m, 1H) 

7.90-7.50 (m, 2H) 
7.-50-7.15 (m, 1H) 
3.90 (s. 6H); 
3.43 (s, 3H); 
2.50 <s, 3H). 

ExampIP in 

Preparation of the sodium salt of 2-[[[[(4 6- 
N, N-dimethyl-3-pyndinecarboxamide (Compo und i) 

By following the procedure exemplified in 
Example 1. Compound ±, which may be made by methods 
known in the art, (5 g, 12.2 mmol), sodium carbonate 
(5 g), sodium hydroxide (0.56 g, 13.4 mmol) and 
methylene chloride (150 g) were used to quantitatively 
produce the sodium salt of Compound 1, m.p. 200°C 
(dec, DSC). 
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NMR (CDCI3) 



8.40-8.27 (m, 1H) ; 
7.97 (s, 1H); 
7.63-7.47 (m, 1H); 
7.40-7.17 (m, 1H) ; 
5.54 (s, 1H); 
3.77 (s, 6H); 
3.10 (s, 3H); 
2.81 (s, 3H). 



Examnlo ^ 

Preparation of the sodium salt of methvl 2 rrrr^ 

By Method A of Example 2, Compound Hi, which 
may be made by methods known in the art, (5 g, 13 1 . 
mrnol), sodium hydroxide (0.57 g, 14.3 mmol) and 
methylene chloride (150 g) were used to quantitatively 
produce the sodium salt of Compound Ifl, m .p. i 95 o C 
(DSC) . 



NMR (DMSO-d 6 ): 



9.18 (s, 1H); 
8.20-8.07 (m, 1H) ; 
7.70-7.43 (m, 3H) ; 
3.87 ( S , 3H); 
3.80 (s, 3H); 
2-31 (s, 3H). 
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Example 17 

Preparation of the lithium salt of Compound lfl 

By following the procedure exemplified in 
Example 1, Compound 1Q (3 g, 7.9 mmol), lithium 
carbonate (3 g), lithium hydroxide monohydrate 
(0.36 g, 8.6 mmol) and methylene chloride were used to 
quantitatively produce the lithium salt of Compound lfl. 
NMR <DMSO-d 6 ): 9.60 (s, 1H) ; 

8.15-7.96 (m, 1H) ; 
7.78-7.37 <m, 3H) ; 
3.90 (s, 3H); 
3.76 (s, 3H); 
2.32 <s, 3H) . 
Example 1^ 

Preparation of the sodium salt of methyl 3-[[[[<4- 
methoxy-6-methyl-l,3, 5-triazin-2-yl) amino ]carbonyl] 
amino ] sulf onyl] -2-thiophenecarb oxy late (Compound £) 

By Method A of Example 2, Compound £, which 
may be made by methods known in the art, (5 g, 12.9 
mmol), sodium hydroxide (powder, 0.57 g, 14.2 mmol) 
and methylene chloride (150 g) were used to 
quantitatively produce the sodium salt of Compound £, 
m.p. 200°C (dec. , DSC) . 

NMR (DMSO-d 6 ): 7.87 (d, 1H, J-5 Hz); 

7.55 (d, 1H, J-5 Hz) ; 

3.90 (s, 3H) ; 

3.83 (s, 3H); 

2.35 (s, 3H). 
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15 



Examplg 14 

^"l^rf^^^^j^ormulation of sodium salt of 
(Compound 1) ° nyl] amn °J su lf onyl]benzoate 



T ° 3 Stirred suspension of 10 g ( 2 4 2 «, fl , 7 

tr ethyl phosphate (predried by standing over „ 
secular sieves 2« hours, „as added 1. 25 g 3 2S 
™=les, of powdered sodium hydroxide. The 

c"s e id oa ::::::„:r::r 2 r h 5 ma5enticauy - - 

tamer for 24 hours and was then filtered 
■ivxng a pale yellow solution containing l< 4% 0 t ' 
actxve component. The solution was 
Proportions with water. 



20 



rm^-^^^^^ 4 ^^^^!-! 3 5*-. 
N-methylarainolcarbonvllamin^i ,3 ' 5 " triazin -2-yl) 

(Compound 2) J rDony 1,anun °Jsulfonyl]benzoate 



25 



was o'JaLr SOdi " hydC0 " ae - * '*"»« «-u.t 



30 



E I a mo , US !r 3 """" Si, " ilar t0 that Ascribed in 
Prepared triphosphate solution by use of 
instead o ' 25 ,™"° leS> a " hY °'° aS UthiU ™ '»'"<»"• 
soluUon contained 14.55% of Compound 1. 
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The process of Example 16 was repeated using 21 
g l-methyl-2-pyrrolidone instead of triethylphosphate 
5 as solvent. The product contained 30.1% of Compound 1 
in the form of the lithium salt. 



Example lq 

The process of Example 14 was repeated using the 
mixed solvent of 35 g triethylphosphate and 8 g 
l-methyl-2-pyrrolidone. The product contained 17.6% 
of Compound 2- 
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The salts prepared by processes 1-13 were 
15 dissolved in either triethylphosphate or 

l-methyl-2-pyrrolidone or mixtures of these solvents 
to give solutions containing 1-40% active ingredient 
that were dissolvable in all proportions with water/ 
In general, the lithium salts were more soluble 
20 than sodium salts. Also, l-methyl-2-pyrrolidone 
dissolved at . least 25% more salt than triethyl 
phosphate. 

Such solution formulation substantially 
instantly dissolved in agitated water upon dilution 
25 prior to application by spraying. Standard 

perticulate formulations of the aforementioned 
compounds required time to dissolve or disperse in 
water . 
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CLAIMS 



What is claimed is: 



1. A process for preparing herbicidal 
sulfonylurea salts of Formula T 



m 



. Formula J 

wherein: 

M is Li, Na, K, Mg or Ca; 
R is H or alkyl; 

J is an optionally substituted homocyclic 
group or heterocyclic group; 

B is an optionally substituted heterocyclic 
group whose cyclic skeleton is composed 
of carbon and at least one nitrogen atom; and 

m is 1 or 2 

by contacting a solution of the corresponding 
sulfonylurea in a water-immiscible halogenated 
hydrocarbon solvent under reaction conditions with the 
corresponding alkali or alkaline earth metal hydroxide 
and separating the sulfonylurea salt. 

2. The process of Claim 1 wherein the 
separation takes place by evaporation. 

3. A process for the preparation of a solution 
of a sulfonylurea salt of the Formula t . 



O 0 
J-S-N-H-N-B 

y i 

Formula I 



M 



+m 



m 



40 



wherein : 

M is Li, Na, K, Mg or Ca; 
R is H or alkyl; 
5 J is an optionally substituted homocyclic 

group or heterocyclic group; 
B is an optionally substituted heterocyclic 
group whose cyclic skeleton is composed 
of carbon and at least one nitrogen atom; and 
10 m is 1 or 2 

by contacting the corresponding sulfonyl- 
urea with an alkaline or alkaline earth base in a 
water-miscible aprotic solvent, 

4. The process of Claim 3 wherein: 

15 

R is H or CH 3 ; 
J is 



25 




30 

J-4 J-5 J^fi JJ 
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J-I6 



J- 17 



-t £. 



5 




JbJLfl J-19 



wherein 

Q is 0, S, S<0), S(0) 2 or C(O); 

R 1 is F, CI, Br, N0 2 , C^-^ alkyl, cyclopropyl, 
C 1 -C 3 haloalkyl, C 2 -C 3 haloalkenyl, C x -C 4 
alkoxy, Ci~C 2 haloalkoxy, C 2 -C 3 alkoxyalkoxy , 
C0 2 R a , C(0)NR b R c , S(0) 2 NR d R e , S(0) n R f , 
OS0 2 C 1 -C 3 alkyl, C(0)R g , CH 2 CN or L; 

R 2 is H, F, CI, Br, N0 2 , CN, C 1 -C 3 alkyl, CF 3 ," 
C 1 -C 4 alkoxy, OCF 2 H, C 2 -C 3 haloalkoxy, C 1 -C 4 
- alkylthio; 

R 3 is N0 2 , C0 2 CH 3 , C0 2 CH 2 CH 3 , S(0) 2 N(CH 3 ) 2 , 

S(0) 2 CH 3 or S(0) 2 CH 2 CH 3 ; 
R 4 is H, F, CI, Br, C L -C 3 alkyl, C x -C 2 haloalkyl, 

C 2 -C 3 haloalkenyl, C 1 -C 2 alkoxy, N0 2 , C0 2 R a , 

OS0 2 C 1 -C 3 alkyl, C(0)NR b R c , S(0) 2 NR d R e , S(0) n R £ , 

C(0)R g or L; 

R 5 is F, CI, Br, C 1 -C 3 alkyl, C 1 -C 2 haloalkyl, C 2 - 
C 3 haloalkenyl, C : -C 2 alkoxy, N0 2 , C0 2 R a , 
OS0 2 C 1 -C 3 alkyl, C(0)NR b R c , S(0) 2 NR d R e , S(0) n R £ , 
C(0)R g or L; 

R 6 is H, F, CI, Br or CH 3 ; 

R 7 is F, CI, Br, C 1 -C 3 alkyl, C 1 -C 2 alkoxy, C 2 -C 3 
haloalkenyl, C0 2 R a , C(0)NR b R c , S(0) 2 NR d R e , 
S(0) n R f , C(0)R g or L; 
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R 8 is H, F, CI, CH 3 or OCH 3 ; 
R 9 is H or C x -C 2 alkyl; 

RlO is F, CI, Br, c^Cz alkyl, c 2 -C 3 haloalkenyl, 
C!-C 2 alkoxy, OCF 2 H, N0 2 , C0 2 R a , C(0)NR fa R c , 
S(0) 2 NR d R e , S(0) n R f , C(0)R g or L; 

R u is H, CI. F, Br, C^Cj alkyl or C^C 2 alkoxy; 

Rl2 is H or C : -C 2 alkyl; 

R 13 is H or CH 3 ; 

R 14 is H, Ci-Cg alkyl, C 1 -C 4 haloalkyl, C 2 -C 4 

alkoxyalkyl or C 4 -C 6 cycloalkylalkyl ; 
R 15 is H, F, CI, Br, CH 3 , OCH 3 or SCH 3 ; 
n is 0, 1 or 2; 

R a is C!-C 3 alkyl optionally substituted by 
halogen, Cj-^ alkoxy or CN, cyclopropyl- 
methyl, allyl or propargyl; 

R D is H, C 1 -C 3 alkyl or C x -C 2 alkoxy; 

R c is C 1 -C 2 alkyl; 

R d is C 1 -C 4 alkyl, C x -C 2 alkoxy, allyl or cyclo- 

propyl; 
R e is H or C x -C 2 alkyl; 

R f is C 1 -C 3 alkyl, C 1 -C 2 haloalkyl, allyl or 
propargyl; 

R g is C x -C 4 alkyl, c 1 -C 4 haloalkyl or C 3 -C 5 cyclo- 
alkyl; 

c 0 - -£> - • J$ ■ 

L=l L=2 L=2 L^i 




L-27 h=2& 
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or 




R n is H or CH 3 ; 
Ri is H or CH 3 ; 
Rj is H, CH 3 or 



CH 2 CH 3 ; 



R k is H, CH 3 , CH 2 CH 3> OCH 3/ OCH 2 CH 3 ,. 

SCH 2 CH 3 ; 
R m is H or CH 3 ; 
B is 



Y is C 1 -C 2 alkyl, Cj-Cj alkoxy, OCF 2 H 

NHCH 3 or N(CH 3 ) 2 ; and 
Z is CH or N 

provided that 

1) when X is CI, then Z is CH and Y is 
alkoxy and 




Y 



X is CH 



3» °CH 3 , OC 2 H 5 , OCF 2 H or CI; 



2) when X or Y is OCF 2 H, then Z 



is CH. 
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5. The process of Claim 1 wherein the 
compound of Formula I is: 

methyl 2- [ [ [ [N- (4-methoxy-6-methyl-l ,3,5- 
triazin-2-yl)-N-methyl amino] carbonyl] - 
amino]sulfonyl]benzoate, sodium salty. 

6. The process of Claim 3 wherein the 
compound of Formula I is: 

N-t [N-(4 , 6-dimethoxy-l, 3 , 5-triazin-2-yl ) - 
N-methyl-amino]carbonyl]-2-(5-methyl-lH- 
tetrazol-l-yl)-benzenesulf onamide, sodium salt. 

7. The process of Claim 3 wherein the 
compound of Formula I is: 

ethyl 2-[ [ [ [ (4-chloro-6-methoxy-2-pyr imi- 
dinyl) amino ] car bony 1] amino] su If onyl] - 
benzoate, lithium salt. 

8. The process of Claim 3 wherein the 
compound of Formula I is: 

ethyl 2-[ [ [ [ (4-chloro-6-methoxy-2-pyr imi- 
dinyl) amino] carbonyl ] amino] su If onyl ] 
benzoate, sodium salt. 

9. The process of Claim 3 wherein the 
compound of Formula I is: 

methyl 2-[ [ [ [N-(4-methoxy-6-methyl-l , 3 , 5- 
tr iazin-2-yl ) -N-methy 1 ami no] carbonyl ] - 
amino]sulfonyl]benzoate, lithium salt. 
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10. The process of Claim 3 wherein the 
compound of Formula I is: 

methyl 2-[ [ [ [N-(4-methoxy-6-methyl-l, 3 , 5- 
t ri azi n-2 -y 1 ) -N-methy 1 amino ] ca rbony 1 ] - 
amino] sulfonyl]ben 2 oate, sodium salt. 

11. The process of Claim 3 wherein the 
compound of Formula I i s: 

2-t [ [ [(4 , 6-dimethoxy-2-pyrimidinyl)- 
amino] carbonyl] amino] sulf onyl] -N, N- 

dimethyl-3-pyridinecarboxamide, lithium 
salt . 



12. The process of Claim 3 wherein the 
15 compound of Formula I is: 

2-[[ [ t (4 , 6-dimethoxy-2-pyrimidinyl ) - 
amino] carbonyl] amino] sulf onyl] -N,N- 

dimethyl-3-pyridinecarboxamide, sodium 
salt . 

20 

13. The process of Claim 3 wherein the 
compound of Formula I is: 

2-(2-chloroethoxy)-N-( ( ( < <4-methoxy-6- 
methyl-l,3,5-triazin-2-yl)amino))- 
!5 carbonyl) ) benzenesulf onamide , lithium 

salt . 

14. The process of Claim 3 wherein the 
compound of Formula I is: 

0 2 -< 2 - chlor °ethoxy)-N-(((((4-methoxy-6- 
methyl-l ( 3 ( 5-triazin-2-yl)amino))- 

carbonyl))benzenesulfonamide; sodium 
salt. 
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15. The process of Claim 3 wherein the 
compound of Formula I is: 

methyl 3- ( ( ( f ( ( ( ( (4-methoxy-6-methyl- 
1,3, 5-triazin-2-yl) amino) )carbonyl) )- 
5 amino) )sulfonyl) ) -2-thiophenecarboxyl- 

ate, lithium salt. 

16. The process of Claim 3 wherein the 
compound of Formula I is: 

10 methyl 3-< ((((((( (4-methoxy-6-methyl- 

1,3, 5-triazin-2-yl) amino) )carbonyl) ) - 
amino) ) sulf onyl ) ) -2-thiophenecarboxyl- 
ate, sodium salt. 

17. The process of Claim 3 wherein the 
compound of Formula I is: 

methyl 2-[[[ [ [ ( 4 , 6-dimethoxy-2-pyr imi- 
dinyl ) amino] car bony 1] amino] sulf onyl] - 
methylbenzoate, lithium salt. 

18. The process of Claim 3 wherein the 
compound of Formula I is: 

methyl 2-[ [ [ [ [ (4 , 6-dimethoxy-2-pyrimi- 
dinyl ) amino] car bony 1 ] amino] sulf onyl ] - 
methylbenzoate, sodium salt. 

19. The process of Claim 3 wherein the 
compound of Formula I is: 

methyl 2-[ [ [ [ (4 , 6-dimethy 1-2-pyr imidiny 1 ) - 
3 0 amino] car bony 1 ] amino] sul f onyl ] - 

benzoate, lithium salt. 
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20. The process of Claim 3 wherein the 
compound of Formula I is: 

methyl 2-1 [ [ [ (4 , 6-dimethyl-2-pyrimidinyl ) 
amino] ca rbonyl ] amino ] sulf ony 1 ] - 
benzoate, sodium salt. 

21. The process of Claim 3 wherein the 
compound of Formula I is: 

2-chloro-N-[ [4-methoxy-6-methyl- 
l,3,5-triazin-2-yl)amino]carbonyl]- 

amino]benzenesulfonamide, lithium 
salt. 



22. The process of Claim 3 wherein the 
compound of Formula I is: 

2-chloro-N-[ [4-methoxy-6-methyl- 
1,3, 5-triazin-2-yl) amino] ca rbonyl] - 
benzenesulfonamide, sodium 
salt. 

23. The process of Claim 3 wherein the 
compound of Formula I is: 

methyl 2-[ [ [ [ (4-methoxy-6-methyl-i , 3 , 5- 

t riazin-2-yl) amino] carbonyl] amino] - 
sulfonyljbenzoate, lithium salt. 

24. The process of Claim 3 wherein the 
compound of Formula I is: 

methyl 2-[ [ [ [ (4-methoxy-6-methyl-l . 3 , 5- 
tr iazin-2-yl) amino] carbonyl] amino ]- 
sulfonyljbenzoate, sodium salt. 
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25. The process of Claim 3 wherein the 
compound of Formula I is: 

methyl 2-[ [ [ [ (4-ethoxy-6-methylamino- 
1,3, 5-triazin-2-yl) amino] carbonyl] amino] - 
sulfonyl]benzoate, lithium salt. 

26. The process of Claim 3 wherein the 
compound of Formula I is: 

methyl 2-[ [ [ [ (4-ethoxy-6-methylamino- 

1, 3 , 5-triazin-2-yl) amino] carbonyl] amino]- 

sulf onyljbenzoate, sodium salt. 

27. The process of Claim 3 wherein the 
compound of Formula I is: 

ethyl-5-[ [ [ [ (4 , 6-dimethoxy-2-pyr imidiny 1 ) - 
amino] carbonyl] amino] sulf onyl] -1-methyl - 
lH-4-pyrazolecarboxylate, lithium salt. 

28. The process of Claim 3 wherein the 
compound of Formula I is: 

ethyl-5-[ [ [ [ (4, 6-dimethoxy-2-pyr imidinyl ) - 
ami no ] ca r bonyl ] amino] sulf onyl] -1-me thy 1- 
lH-4-pyrazolecarboxylate, sodium salt. 

29. • The process of Claim 3 wherein the 
compound of Formula I is: 

2-[ [ [N-(4-methoxy-6-methyl-l, 3 , 5-triazin- 
2-yl)N-amino]carbonyl]2-(2-methoxy- 
ethoxy) Jbenzenesulfonamide, lithium salt. 

30. The process of Claim 3 wherein the 
compound of Formula I is: 

2- [ [ [N-( 4-methoxy-6-methyl-l , 3,5-triazin- 
2-yl ) N-ami no] carbonyl ] 2- ( 2-methoxy- 
ethoxy ) ] benzenesul f onamide , sodium salt. 
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is tri^hvi r° CeSS ° f Claim 9 Wh6rein the so ^nt 
trie tnylphosphate. 

5 32, The process of Claim 10 wherein the 

solvent is l-methyl-2-pyrrolidine. 

33. The product of Claim 3. 

10 34 ' ™« product of Claim 9. 

35. The product of Claim 10. 
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31. The process of Claim 9 wherein the solvent is 
triethylphosphate . 

32. The process of Claim 10 wherein the solvent is 
5 1 -methyl-2-pyrrolidone. 



33. 



The product of Claim 3. 



34. 



The product of Claim 9. 



35. 



The product of Claim 10. 



36. 
miscible 
1 -methyl- 



The process of Claim 10 wherein the water- 
solvent is a mixture of triethyl phosphate and 
2-pyrrolidone . 



